CONCEPTUAL EXAMPLE 5-5 | Tetherball. The game of tetherball is
played with a ball tied to a pole with a string. After the ball is struck, it
revolves around the pole as shown in Fig. 5-10. In what direction is the accel-
eration of the ball, and what force causes the acceleration?

RESPONSE If the ball revolves in a horizontal plane as shown, then the
acceleration points horizontally toward the center of the ball’s circular path
(not toward the top of the pole). The force responsible for the acceleration
may not be obvious at first, since there seems to be no force pointing directly
horizontally. But it is the net force (the sum of mg and F; here) that must point
in the direction of the acceleration. The vertical component of the string
tension, F-,-}, balances the ball’s weight, mg. The horizontal component of the

mg string tension, Fy,, is the force that produces the centripetal acceleration
FIGURE 5-10 Example 5-5. toward the center.
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1. Draw a free-body diagram, showing all the forces radially, toward or away from the center of the
acting on each object under consideration. Be sure circular path, The sum of these forces (or compo-
you can identify the source of each force (tension nents) provides the centripetal acceleration,
in a cord, Earth’s gravity, friction, normal force, and = DA
so on). Don’t put in something that doesn’t belong 3. Choose a convenient coordinate system, preferably
(like a centrifugal force). with one axis along the acceleration direction.

2. Determine which of the forces, or which of their 4. Apply Newton’s second law to the radial component:

. . v 4

components, act to provide the centripetal accelera- SF CH Sl
A 2 — =m—- radial direction
tion—that is, all the forces or components that act (2F)g = mag = m r [radial direction]
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\,X) PHYSICS APPLIED An example of circular dynamies occurs when an automobile rounds a curve, say

Driving around a cwrve  to the left. In such a situation, you may feel that you are thrust outward toward the
right side door. But there is no mysterious centrifugal force pulling on you.
What is happening is that vou tend to move in a straight line, whereas the car
has begun to follow a curved path. To make you go in the curved path, the seat
(friction) or the door of the car (direct contact) exerts a force on you
(Fig. 5-11). The car also must have a force exerted on it toward the center of
the curve if it is to move in that curve. On a flat road, this force is supplied by
friction between the tires and the pavement.

FIGURE 5-11 The road exerts an

inward force (friction against the Force on car
tires) on a car to make it move in a (sum of friction forces
circle. The car exerts an inward acting on each tire)
force on the passenger. e
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